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Abstract 
The space in peri urban areas always becomes a popular choice for private developers nowadays to build housing in a large scale. 
The growing number of housing in the peri urban with this large scale commonly termed as invasive formative process. It 
happens in almost all major cities in the world, as in major cities’ peri urban in America, Mexico City, Beijing and even in the 
peri urban of Jakarta and Bandung. However, a different phenomenon has occurred in the peri urban of Surabaya, particularly in 
some districts that scattered in Sidoarjo Regency. In 2006-2010, the provision of housing has drastically decreased. The 
comparison between the target and the development realization of the new housing were less than 50%. The number of 
developers who were not active even has risen to 132 developers at the end of 2010. This causing an imbalance situation between 
supply and demand chains because the number of housing needs will reach at least 107.277 units by 2015. A hypothesis that 
appears as the cause of the problem is caused by the presence of Lapindo mudflow disaster. However, the results of this research 
have shown that the factors led to the decline in housing provision issues are very complex. Based on the collaboration results 
between Delphi analysis and geographically weighted regression (GWR), we found that each district has different causes. In 
general, the factors that cause this problem are due to the stability of the macroeconomic, the difficulties in land acquisition, 
development impact fees, the high transaction costs, and the direct impact caused by Lapindo mud disaster. 
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1. Introduction 
Peri urban area is a zone which has a mixture of rural and urban land structure (Yunus, 2008). Meanwhile, Pyor 
suggests that peri urban areas termed as rural - urban fringe, i.e. the transition area of the land use, the demographic 
and social characteristics of this region lies between (a) the urban land, the built compact city that combined with the 
city center and (b) rural land, which there is almost no forms of the urban land and urban settlements. Peri urban 
areas which have different character between the urbanity and countrylike nature are inseparable from the physical 
appearance of the urban that spreading outwards or known as urban sprawl (Yunus, 2008). The spreading of urban 
physical appearance occurs in big cities in the world that led to the expansion of concentration points or activities 
outside the city’s built area. 
General trend and phenomena that show the rapid development of the housing area did not happen in the 
suburban of Surabaya, particularly those in some districts in Sidoarjo. Based on data from the Dinas Pekerjaan 
Umum Cipta Karya dan Tata Ruang Sidoarjo, the decreasing of housing supply occurred between the period of 
2006-2010 and the previous period. In the period of 2001-2005, housing developers managed to build new houses as 
many as 16,533 housing units. While in the period of 2006-2010, the developers could only build as many as 3,204 
housing units. Moreover, from the total of 123 locations permits that have been issued by the Government of 
Sidoarjo regency, the implementation of housing construction was still less than 50%. This was due to until 2010, 
the built land were only reached 334.40 hectares whereas 1335.10 ha area were still undeveloped. This condition is 
further exacerbated by the data showing that the number of housing developers in inactive status until the year 2010 
has reached 132 companies.   
The decreasing in the number of housing supply problems that occur in Sidoarjo regency of course has 
implications for the balance between the supply (supply) and the need (demand) for the house. Housing needs are 
predicted to continue to increase in line with the average rate of population growth projections in Sidoarjo at 3.53% 
(RP4D Kabupaten Sidoarjo). In line with this assumption, the RP4D report of Sidoarjo regency also noted that the 
need for new houses will increase by 107,277 units by 2015. 
2. Findings 
2.1. Identification of Peri Urban Structures of Surabaya in Several Districts of Sidoarjo Regency 
The result of the peri urban structures in each district of Sidoarjo Regency can be seen in the table 2. 
 
Table 1. The result of peri urban structures in each district of Sidoarjo Regency. 
Districts Percentage of non-agricultural 
activities 
Percentage of agricultural 
activities 
Peri Urban Structures 
Sidoarjo 43,11 56,88 Rural – urban fringe zone 
Candi 38,17 61,82 Rural – urban fringe zone 
Buduran 48,76 51,23 Rural – urban fringe zone 
Gedangan 97,56 2,43 Urban fringe zone 
Tanggulangin 35,79 64,20 Rural – urban fringe zone 
Tulangan 37,74 62,25 Rural – urban fringe zone 
Waru 69,82 30,17 Urban-rural fringe zone 
Sedati 33,08 66,91 Rural – urban fringe zone 
Taman 72,73 27,26 Urban-rural fringe zone 
Krian 43,96 56,03 Rural – urban fringe zone 
Wonoayu 34,69 65,30 Rural – urban fringe zone 
Sukodono 99,74 0,25 Urban fringe zone 
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The table shows that each district has different physical urban developments. This is because the invasion rate of 
urban activities depends on the uniqueness of each district location. In general, the uniqueness of location is driven 
by the influence of factors centrifugal, centripetal and lateral.  
Based on land use data in 2009, there are four districts in peri urban areas has grown due to the dominance of 
housing in a large scale such as Candi, Porong, Sedati, Gedangan and Sukodono. In addition, there are a lot of 
districts that included in the rural-urban fringe have had housing supply under the average amount of housing 
realization in the period of 2006-2010. This condition tends to be paradoxical because some districts like Buduran, 
Candi, Tanggulangin, Tulangan, Wonoayu, and Sedati have a wide availability of vacant land compared to the other 
zones in peri urban areas of Sidoarjo Regency. 
 
2.2. Factor Linkage Analysis Affecting the Decline in Housing Supply 
The first result of geographically weighted regression (GWR) with 90 % significance level (Į = 0.10) showed 
that the factors which cause a decrease in the number of housing supply are air pollution, land prices, poor road 
conditions and the distance with Lapindo mudflow disaster. Basically, every district has a tendency of different 
causative factors and can be grouped into three parts. The results can be seen in the table 3. 
 
Table 2.The result of GWR analysis in the first phase 
Group Districts Factors that caused the decline in the number of housing supply 
I x Sidoarjo 
x Candi 
x Buduran 
x Tanggulangin 
x Tulangan 
x Krian 
x Wonoayu 
x Sukodono 
x Gedangan 
x Air pollution 
x Land prices 
x Poor road conditions  
x The distance with Lapindo mudflow disaster 
II x Taman x Air pollution 
x Land prices 
x The distance with Lapindo mudflow disaster 
III x Sedati 
x Waru 
There are no factors that influence the decline in the number of 
housing supply 
 
The table shows that there are no factors that may influence a decrease in the number of housing supply in group 
III. This is caused by some of the possibilities that (1) there are several others important factors which are not 
considered (missed) by GWR analysis. So, it’s necessary to find other new factors which are more relevant as a 
cause of the decline in the number of housing supply. Then (2) maybe the factors tested at this phase didn’t have a 
high correlation because data issues. Therefore we need a verification test to examine the validity of the GWR 
results and also to find some factors that are not captured in the previous analysis. 
2.3. Verification Test Result 
The verification test used a qualitative method of Delphi Analysis. In this phase, the verification test was based 
on consensus among housing developers in the each district of Sidoarjo Regency. The result found that there are 
many factors that inhibit the growth of housing supply in the period of 2006-2010. These factors were not only 
derived from spatial factors such as the high land prices and the direct impact of Lapindo mudflow disaster, but also 
non-spatial factors like the stability of the macroeconomic, the development impact fees and the high transaction 
costs. 
Table 3. The result of verification test. 
Districts Factorsthatcausedthedeclineinthenumberofhousingsupply
Sidoarjo Land prices, the limitation of vacant land and the distance with Lapindo mudflow
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disaster
Buduran Therearenospatialfactorsthatinfluencethedeclineinthenumberofhousingsupply
Candi LandpricesandthedistancewithLapindomudflowdisaster
Wonoayu Landpricesandthelimitationofvacantland
Tanggulangin LandpricesandthedistancewithLapindomudflowdisaster
Tulangan LandpricesandthedistancewithLapindomudflowdisaster
Gedangan Landpricesandthelimitationofvacantland
Sukodono Therearenospatialfactorsthatinfluencethedeclineinthenumberofhousingsupply
Krian Landprices
Sedati Therearenospatialfactorsthatinfluencethedeclineinthenumberofhousingsupply
Waru Landprices
Taman Therearenospatialfactorsthatinfluencethedeclineinthenumberofhousingsupply
NonͲspatialfactors The stability of the macroeconomic, the development impact fees and the high
transactioncosts
 
The result of verification test has shown that the factors led to the decline in housing provision issues are very 
complex. But in general, we can group these factors into four aspects which include the factors of economic, social, 
environment and bureaucracy.  
The economic factors are the problem of high land prices and the instability of macroeconomics. There are two 
reasons why the land price constantly increased during the period of 2006-2010 due to the direction of Sidoarjo 
Master Plan (Rencana Tata Ruang Kabupaten Sidoarjo) and the involvement of informal land-brokers. Almost all of 
housing developers had difficulty to acquire vacant land in accordance with the direction of spatial plan because it 
didn’t fit with their business considerations. It means that there are a lot of allocation space for a new residential 
development according to the spatial plan has no strategic value for a commercial interest. So this problem has 
generated a rivalry among the housing developers to obtain the potential land and affected the land owners or land 
brokers to increase the land prices more than the average of market prices.  
On the other hand, the instability of macroeconomics have caused by the high interest rates and the increase in 
cost of construction materials. During the period of 2006-2010, the average interest rate was 15 %. This percentage 
didn’t favourable for prospective buyers because they using a mortgage scheme (Kredit Pemilikan Rumah/ KPR) to 
buy a new housing. In the same time, the prices of construction materials are constantly increasing. Therefore there 
are many housing developers made a decision to postpone the new residential development. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. The average of interest rate in the period of 2006-2010 
 
 
Table 4. The Percentage of Building Materials  
TypesofBuildingMaterials ThePercentage
Increase(%)
Cement 5%Ͳ10%
Sand 5%Ͳ10%
Bric/clinker 5%Ͳ10%
Batukali 5%Ͳ10%
RoofͲtile 5%Ͳ10%
Wood 5%
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Iron 5%Ͳ20%
Plywood 5%
Tinroof 7%
Asbestos 5%
Source :The report of Bank Indonesia 
 
In the social context, the development impact fees and the problem of land ownership has an obstacle to the 
growth of housing provision. The housing developers had provided a big compensation for losses because their 
activities have caused environmental impacts (cost of dust, health, safety, and the damage to residences). In addition, 
they also had to build some public facilities for inhabitants around the site project. While the problem of land 
ownership was related to the administrative problems, such as the status of land ownership didn’t clear (double 
property right, incomplete documents/ certificate of land ownership) and the problem of land dispute. Therefore, 
these problems had caused the high cost of housing production as well as the length of time to build the new 
residential areas.  
Then environmental factors are composed two problems that are the impact of Lapindo mudflow disaster and the 
limitation of vacant land. Lapindo mudflow disaster has had some direct impacts such as changes in central banking 
policy with the letter of Indonesian Bank No.9/11/DKM/BRE/ sb and also the letter of Keputusan Dewan Gubernur 
Bank Indonesia No.9/7/KEPGBI/2007. These letters contained an order to all of bank in Sidoarjo Regency to 
prohibit all of new credit transaction (KPR) for prospective buyers and the housing developers who would borrow 
fresh money to build new residential areas. In addition, the impact of Lapindo mudflow disaster also caused the 
existing products have not been sold and the psychological impact on consumers. So, the housing developers have 
chosen to delay some housing projects because they were afraid with unfavourable market situation. Then the 
scarcity of vacant land in some districts of Sidoarjo Regency was affected by the existence of land monopoly 
especially from the large companies who led their vacant land for a long time, the decrease of allocation space for 
new residential areas, and there are a lot of vacant land with the status of ”Tanah Kas Desa/ TKD” that couldn’t be 
used for commercial/ business functions.   
The last obstacle was bureaucracy issues that related to the permits for new housing project. The housing 
developers have had to deal with the high transaction costs. In fact, the housing developers must to pay the permit 
fees up to 3% or even 5 % of the budget total. In addition, there are a lot of informal permit fees that must be paid by 
the housing developers to speed up the permit process. Then officially, they have also been faced with many steps to 
get their project permission which has an impact on the length of time. In fact, there are nine permits that must be 
done by housing developers who will build a new housing development. Basically, the length of time will affect to 
the cash flow and if it is too long will also result in losses to the company. 
2.4. Housing Development Model in Peri Urban Areas of Surabaya 
The overall results showed that this study was feasible to use the geographically weighted regression (GWR) 
modelling. The result of the partial examination at 85 % level of significance (Į = 15 %) grouped some districts 
based on factors that affect the decline in the number of housing provision. The result can be seen in the table 6. 
 
Table 5.The result of GWR analysis. 
Group Districts Factors that caused the decline in the number of housing supply 
I - Sidoarjo 
- Candi  
- Tulangan 
- Tanggulangin 
1. Land prices 
2. The distance with Lapindo mudflow disaster 
3. Air pollution 
II - Taman 
- Sedati 
- Sukodono 
- Buduran 
1. Air pollution 
III - Krian 
- Wonoayu 
1. Land prices 
2. The limitation of vacant land 
3. Air pollution 
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IV - Waru 
- Gedangan 
1. Land prices 
2. Air pollution 
 
The table above shows that there are only four districts in Sidoarjo Regency that are affected directly by the 
existence of Lapindo mudflow disaster. They are the districts of Sidoarjo, Tanggulangin, Tulangan and Candi. 
While other districts are affected by the problem of land acquisition and air pollution. In addition, the GWR 
equation models in each district can be seen in the table 7. 
Table 6.GWR equation models 
Districts GWR equation models 
Sidoarjo Y = 0,0024 X1 + 192,01 X2 + 0,31 X3 – 3699,18 X4 
Buduran Y = -0,00026 X1 + 69,46 X2 + 0,057 X3 - 2428,93 X4 
Candi Y = 0,0070 X1 + 422,43 X2 + 0,48 X3 – 6342,34 X4 
Tulangan Y = 0,0077 X1 + 713,21 X2 + 0,38 X3 – 8964,02 X4 
Tanggulangin Y = 0,0095 X1 + 524,42 X2 + 0,44 X3 – 7684,75 X4 
Krian Y = 0,0070 X1 + 668,32 X2 + 1,47 X3 – 8560,96 X4 
Wonoayu Y = 0,0066 X1 + 666,71 X2 + 1,11 X3 – 8495,26 X4 
Taman Y = -0,0013 X1 + 192,048 X2 – 0,052 X3 – 3658,06 X4 
Waru Y = -0,0016 X1 + 97,64 X2 – 0,18 X3 – 2835,08 X4 
Gedangan Y= -0,0016 X1 + 113,45 X2 – 0,14 X3 – 3061,64 X4 
Sedati Y = -0,00068 X1 + 11,95 X2 – 0,0056 X3 - 1938,69 X4 
Sukodono Y = 0,00018 X1 + 259,62 X2 + 0,11 X3 – 4717,065 X4 
 
The table above shows that the estimated value of each factor to the decrease in the number of housing supply in 
the period of 2006-2010. For example we can read the “value est GWR”  in the district of Sidoarjo, An increase in 
land price variable (X1) to Rp 100.000/ m2 will reduce the number of housing supply of 240 housing units. Then an 
increase in distance to Lapindo mudflow disaster to 1 km, so it will reduce the number of housing supplies as many 
as 192 housing units. While the other significant factor is air pollution has a relationship as opposed to the reverse. 
The final result of this research can be seen in the table 8. 
Table. 7.The final result of GWR and Delphi analysis 
Districts Peri Urban Structures Result of Delphi Analysis Result of GWR 
Analysis Spatial Variable Non Spatial Variable 
Sidoarjo Rural-urban fringe zone X1,X2,X3 1. The stability of the macro-
economic 
2. The development impact fees 
3. The high transaction costs  
X1,X3 
Buduran Rural-urban fringe zone X0 X0 
Candi Rural-urban fringe zone X1,X3 X1,X3 
Tulangan Rural-urban fringe zone X1,X3 X1,X3 
Tanggulangin Rural-urban fringe zone X1,X3 X1,X3 
Krian Rural-urban fringe zone X1 X1,X2 
Wonoayu Rural-urban fringe zone X1,X2 X1,X2 
Taman Urban-rural fringe zone X0 X0 
Waru Urban-rural fringe zone X1 X1 
Sedati Urban-rural fringe zone X0 X0 
Gedangan Urban fringe zone X1,X2 X1 
Sukodono Urban fringe zone X0 X0 
x X0 = There are no spatial factors  
x X1 = High land prices 
x X2 = The limitation of vacant land  
x X3 = The distance with Lapindo mudflow disaster 
3. Conclusions 
Based on the results of the whole process related to the main purpose of research, it can be concluded that: 
x Spatial zone of peri urban areas in each district of Sidoarjo Regency consists of three zones: Rural-urban 
fringe zone, urban-rural fringe zone and urban fringe zone.  
x Spatial factors that caused the decline in the number of housing supply are high land prices, the limitation of 
vacant land, and the distance with Lapindo mudflow disaster. 
x Non-spatial factors that caused the decline in the number of housing supply are the instability of macro-
economics, the development impact fees and the high transaction costs.  
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x The GWR equation models in each district : 
• Sidoarjo : Y = 0,0024 X1 + 192,01 X2 + 0,31 X3 – 3699,18 X4 
• Buduran : Y = -0,00026 X1 + 69,46 X2 + 0,057 X3 - 2428,93 X4 
• Candi : Y = 0,0070 X1 + 422,43 X2 + 0,48 X3 – 6342,34 X4 
• Tulangan : Y = 0,0077 X1 + 713,21 X2 + 0,38 X3 – 8964,02 X4 
• Tanggulangin : Y = 0,0095 X1 + 524,42 X2 + 0,44 X3 – 7684,75 X4 
• Krian : Y = 0,0070 X1 + 668,32 X2 + 1,47 X3 – 8560,96 X4 
• Wonoayu : Y = 0,0066 X1 + 666,71 X2 + 1,11 X3 – 8495,26 X4 
• Taman : Y = -0,0013 X1 + 192,048 X2 – 0,052 X3 – 3658,06 X4 
• Waru : Y = -0,0016 X1 + 97,64 X2 – 0,18 X3 – 2835,08 X4 
• Gedangan : Y = -0,0016 X1 + 97,64 X2 – 0,18 X3 – 2835,08 X4 
• Sedati : Y = -0,00068 X1 + 11,95 X2 – 0,0056 X3 - 1938,69 X4 
• Sukodono : Y = 0,00018 X1 + 259,62 X2 + 0,11 X3 – 4717,065 X4 
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